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Chapter Three

To properly plan for the future of San
Manuel Airport, it is necessary to
translate forecast aviation demand into
the specific types and quantities of
facilities that will serve this identified
demand. This chapter uses the results of
the forecasts conducted in Chapter Two,
as well as established planning criteria to
determine the airfield (i.e., runways,
taxiways, navigational aids, marking
and lighting), and landside (i.e., hangars,
general aviation terminal building,
aircraft parking apron, fueling,
automobile parking and access) facility
requirements.

Chapter Three will identify, in general
terms, the adequacy of the existing
airport facilities, outline what new
facilities may be needed, and when these
may be needed to accommodate forecast
demands. Having established the facility
requirements, alternatives for providing
these facilities will be evaluated in
Chapter Four to determine the most

cost-effective and efficient means for
implementation.

AIRFIELD 
REQUIREMENTS

Airfield requirements include those
facilities related to the arrival and
departure of aircraft. These facilities are
comprised of the following items:

• Runways
• Taxiways
• Airfield Marking and Lighting
• Navigational Aids

The selection of appropriate Federal
Aviation Administration (FAA) design
standards for development of airfield
facilities is based primarily upon the
characteristics of aircraft which are
expected to use the airport. The
definitive characteristics are approach
speed and wingspan of the critical design

Facility Requirements
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a ircra ft .  The cr it ica l design  a ircra ft  is
defined as the most  demanding ca tegory
of a ircraft  which  conduct s  500 or  more
opera t ions  per  year .

CRITICAL AIRCRAFT

The FAA has es tablish ed criter ia  for  use
in  the sizing an d design of a ir field
facilities. These st anda rds include
cr iter ia  wh ich  rela te to a ircraft  s ize and
per for m a n ce. Accord in g t o F AA
Ad visory Circular (AC) 150/ 5300-13,
Change 6, Airport Design , an  a ircra ft 's
approach  ca tegory is  ba sed u pon  1.3
t imes its sta ll speed in  landin g
con figu r a t ion  a t  t h a t  a ir cr a ft 's
maximum cert ifica ted weigh t .  The five
approach  ca t egor ies used in  a irpor t
plann ing are a s follows:

Ca tegor y A: Speeds of less than  91
knots.

Ca t e gor y B: Speeds of 91 knots or
more, but  less th an  121 knots.

Ca t e gor y C: Speeds of 121 knots or
more, but  less th an  141 knots.

Ca t e gor y D: Speeds of 141 knots or
more, but  less th an  166 knots.

Ca t e gor y E: Speeds of 166 knots or
grea ter .

The second ba sic design criter ia r elat es
to aircraft size.  The a irpla ne design
gr oup (ADG) is based upon wingspan .
The six groups a re a s follows:

G r ou p  I:  Up t o bu t  not  including 49
feet .

G r ou p  II:  49 feet  up t o but  not
including 79 feet .

G r ou p  III:  79 feet  up  to but  not
including 118 feet .

G r ou p  IV:  118 feet  up  to but  not
including 171 feet .

Gr ou p  V:  171 feet  up  to but  not
including 214 feet .

Gr ou p  VI:  214 feet  or  grea ter .

Togeth er , approach  ca tegory an d ADG
correspond to a  coding system  whereby
airpor t  design  cr it er ia  a re rela ted to the
opera t iona l and physical cha racter ist ics
of t he a ir cra ft  int ended t o opera te a t  the
a irpor t .  The a irport  reference code
(ARC) has  two componen t s.  The first
component , depicted by a lett er, is th e
a ir cra ft  approach  ca tegory.  The second
component , depicted by a  Roman
numera l, is  the a irplan e design group.
Gen era lly, a ircra ft  approach  speed
applies to runways  and runwa y-rela ted
facilities, wh ile a irpla ne win gspan
pr imar ily rela tes t o separa t ion  cr iter ia
involving taxiways an d ta xilanes.

Ex h ibit  3A provides a  list ing of t yp ica l
a ir cra ft  and t heir  a ssocia ted ARC. Table
3A indicates a  list ing by t heir  ARC of
typica l a ircra ft  of the type th a t  might  be
expected to be used a t  an a irpor t  simila r
to San  Manuel Airport .  In format ion  is
a lso given on a pproach speed a nd
wingspan  - the cha ract er ist ics t ha t
det ermine ARC.



Beech Baron 55
Beech Bonanza
Cessna 150
Cessna 172
Piper Archer
Piper Seneca

A-I

Lear 25, 35, 55
Israeli Westwind
HS 125

C-I, D-I

Beech Baron 58
Beech King Air 100
Cessna 402
Cessna 421
Piper Navajo
Piper Cheyenne
Swearingen Metroliner
Cessna Citation IB-I

Gulfstream II, III, IV
Canadair 600
Canadair Regional Jet
Lockheed JetStar
Super King Air 350

C-II, D-II

Super King Air 200
Cessna 441
DHC Twin Otter

Boeing Business Jet
B 727-200 
B 737-300 Series
MD-80, DC-9
Fokker 70, 100
A319, A320
Gulfstream V
Global ExpressC-III, D-III

Super King Air 300
Beech 1900 
Jetstream 31 
Falcon 10, 20, 50 
Falcon 200, 900
Citation II, III, IV, V
Saab 340 
Embraer 120

B-757 
B-767 
DC-8-70
DC-10
MD-11
L1011

C-IV, D-IV

DHC Dash 7
DHC Dash 8
DC-3
Convair 580
Fairchild F-27
ATR 72
ATP

A-III, B-III

B-747 Series
B-777

D-V

less than 12,500 lbs.

B-II
less than 12,500 lbs.

B-I, II
over 12,500 lbs.

Exhibit 3A
AIRPORT REFERENCE CODES

01
M

P
17

-3
A

-5
/9

/0
3

Note: Aircraft pictured is identified in bold type.
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T A B L E  3 A

R e p re se n ta t iv e  Ge n e ra l  Av i a t io n  Airc ra f t  by  AR C

A i r p o r t

R e fe r e n c e  C o d e Ty p ic a l  Ai rc ra ft

A p p ro a c h

S p e e d

Wi n g s p a n

( fe e t )

Ma x im u m  Ta k e o ff

We i g h t  (l b s )

S i n g le  E n g i n e  P i s t o n

A-I Cessn a  150 55  32 .7  1 ,600  

A-I Cessn a  172 64  35 .8  2 ,300  

A-I Bee chcr a ft  Bon a n za 75  37 .8  3 ,850  

T u rb o p ro p

A -I I C essn a  C a ra va n 70  52 .1  8 ,000  

M u lt i E n g i n e  P i s to n

B -1 B eech cr a ft  B a r on 96  37 .8  5 ,500  

B -1 P ip er  N a va jo 100  40 .7  6 ,200  

B -1 Cessn a  421 96  41 .7  7 ,450  

T u rb o p ro p

B -1 M it su bish i M U -2 119  39 .2  10 ,800  

B -1 P ip er  Ch eyen n e 119  47 .7  12 ,050  

B -1 Beech cra ft  K ing  Air  B -100 111  45 .8  11 ,800  

B u s i n e s s  J e t s

B -1 C essn a  C it a t ion  I 108  47 .1  11 ,850  

B -1 F a lcon  10 104  42 .9  18 ,740  

T u rb o p ro p

B -I I B ee ch cr a ft S u p er  K in g Air 103  54 .5  12 ,500  

B -I I Cessn a  441 100  49 .3  9 ,925  

B u s i n e s s  J e t s

B -I I C e s s n a  C i t a t i on  I I 108  51 .7  13 ,330  

B -I I C e s s n a  C i t a t i on  I I I 114  53 .5  22 ,000  

B -I I Cess n a  Cita t ion B r a vo 114  52 .2  15 ,000  

B -I I C es sn a  C it a t ion  U lt r a 109  52 .2  16 ,500  

B -I I F a lcon  20 107  53 .5  28 ,660  

B -I I F a lcon  900 100  63 .4  45 ,500  

B u s i n e s s  J e t s

C -1 Lear  55 128  43 .7  21 ,500  

C -1 Rockw el l 980 137  44 .5  23 ,300  

C -1 Lear  25 137  35 .6  15 ,000  

T u rb o p ro p

C -I I Rockw el l 980 121  52 .1  10 ,325  

B u s i n e s s  J e t s

C -I I Ca n a da i r  Ch a l len ger 125  61 .8  41 ,250  

C -I I G u lfs t r e a m  I I I 136  77 .8  68 ,700  

B u s i n e s s  J e t s

D -I Lear  35 143  39 .5  18 ,300  

D -I I G u lfs t r e a m  I I 141  68 .8  65 ,300  

D -I I G u lfs t r e a m  I V 145 78 .8  71 ,780  
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The FAA advises designing all elemen ts
to meet  the requ irements of the
a irpor t 's mos t  demanding, or  cr it ica l,
a ircra ft .  As discussed a bove, th is is  the
a ircra ft , or family of air cra ft, tha t
per forms grea ter  t ha n  500 it ineran t
opera t ions per  year .  Once the ARC of
the crit ica l aircra ft  is determ ined,
applica t ion  of the a ppropria te design
crit er ia  can  begin . 

Accordin g to FAA st a t ist ics, a ct ive
gener a l avia t ion  turbine a ircraft  a re
expected to increa se on a n  average
annua l basis of 2.2 percent  over  the
next  decade. Once u t ilized only by
lar ger corpora t ions, corpora t e a ir cra ft
(especially jet s) have been  increa sin gly
u t ilized by a  wider  va r iet y of
compa nies.

Also, a s compa nies sh ift  away fr om
downtown loca t ions to suburban  a reas
and smaller  communit ies, u t iliza t ion  of
corpora t e a ircra ft  has become a  cost -
effective manner  in  which  to t ranspor t
execut ives and other  personnel. The
cost  benefit  can  be a t t r ibu ted  to the
newer , fuel efficien t  jet  a ircra ft  wh ich
can  close the expense ga p between t he
sea t  on  the corpora t e jet  ver sus the sea t
on  the commercia l car r ier .

The community of San  Manuel and , by
associa t ion , the a irport  have been
hist orica lly tied to the copper  indu st ry.
As extr act ion  became more involved and
expens ive, t h e  m ine  decr ea sed
pr odu ct ion  and, subsequ en t ly, changed
ha nds. Ext ract ion t echniqu es have
made mining more feasible in  older
mines and San Manuel has one of the
most  complete a nd modern ized facilities
in  the U.S .  However, th e copper
indust ry is  a t  a  poin t  of bot toming-ou t

in  va lue in  the wor ld market . While the
fu ture of the mining indust ry in Sa n
Manuel is in  flu x, the community of San
Manuel has  become more independent
from the economy of the mine.
Therefore, even  though  BHP Billiton-
relat ed a ir  t ra ffic will likely cont inu e to
con t r ibu te to corpora t e a ir cra ft  act ivity
a t  San Manuel Air por t , fu tu re economic
growth  and development  of Sa n  Manuel
and the expanded t r i-comm unity a rea
may be the long ter m impet us for
corpora te/ business a ircra ft  use.

Air cra ft  conduct ing more than  500
annua l opera tions a t  San  Manuel
Air por t  cur ren t ly fa ll with in  ARC B-I.
Th is includes  a ircraft  ranging from
small single a nd m ulti-engine piston
a ircra ft  to the more soph ist ica ted
turboprop and  occas iona l jet  a ircra ft .
The fu ture mix of a ir cra ft  opera t ions a t
San  Manuel Airpor t  can  be expected to
be per formed by a  wider  range of sm all,
sin gle and mult i-engine a ircra ft  from
Categor ies A and B a nd Gr oups  I  and II,
wit h  increa sed corpora t e a ir cra ft
u t iliza t ion , a s Tucson  area  a irpor t s  and
a ir space become more crowded and a s
the t r i-community a rea  con t inues to
grow. Fur thermore, FAA da ta  on
gener a l avia t ion  bus iness jet  a ircraft
suggest  tha t  the Cessna  and Lear  ser ies
jet  a ir cra ft  compr ise the la rgest  por t ion
of active business jet  a ircra ft . With in
the plann ing t ime-frame of th is r epor t ,
the less dem andin g of th ese series of
a ir cra ft  should be considered for
accommodat ion . The ser ies  of Cessna
Cita t ion  a ircra ft  fa ll with in  ARC B-I
and B-II . For planning purposes, t he
most  cr it ica l a ircra ft  having 500 or
more annua l opera t ions  a t  San  Manuel
Airpor t  is a  combina t ion  of severa l
a ir cra ft   which   fa ll int o Ca tegory B and
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ADG II, represen ted by th e Beech  King
Air , the Cessna  Cita t ion  (Category B
a ircra ft ) and  the Cessna  Ca ravan , Air
Tractor , Beech King Air, an d the
Cessna  Cita tion II a nd III (ADG II
a ircra ft ). Therefore, the long term
crit ica l a ir cra ft  ca t egory and gr oup for
San  Manu el Airport  is ARC B-II.

The a ir field facility requ irements
out lined in  t h is chapter  cor respond to
the design  st andards descr ibed in  the
FAA Ad visory Circular 150/ 5300-13,
Airport Design .  The following a irfield
facilit ies a re out lined  to descr ibe the
scope of facilit ies th a t  would be
necessary to accommodate the a irpor t 's
role th roughout  the plann ing period.

RUNWAYS

The adequ acy of the exis t ing runway
system a t  Sa n  Manuel Airport  has been
ana lyzed from a  number of perspectives,
includin g runway or ien ta t ion , air field
capacity, runway length , an d pa vemen t
st rength . Using th is in format ion ,
requirements for  runway improvements
have been  determined  for  the a irpor t .

Airfield Capacity

A demand/capa city a na lysis measu res
the capa city of the a ir field facilit ies  (i.e.
runways and t axiways) in  order  to
iden t ify and pla n for a ddit iona l
development  needs.  The capacit y of t he
a ir por t 's  on e ru n wa y system  is
a pp r ox im a t e ly  2 1 0 , 0 0 0  a n n u a l
opera tions.

FAA Order  5090.3B, Field  Form ulation
of the N ational Plan  of In tegrated

Airport S ystem s (NP IAS) indica tes t ha t
improvemen ts should be considered
when opera t ions  reach  60 percent  of the
a ir field’s annua l ser vice volume (ASV).
Even if th e projected long r ange
planning hor izon  level of opera t ions
comes to fru it ion  pr ior  to pr oject ions,
the a ir field’s ASV will not  exceed the 60
percent  level by the long range p lanning
hor izon . Therefore, no addit iona l
a ir field  impr ovem ent s  a imed a t
increa sin g a ir field capacity will be
requ ired for t he plann ing period.

Runw ay Orientat ion

The curren t  a ir field configura t ion
includes the single Runway 11-29,
wh ich  is orient ed in  a  west -nor thwest /
eas t -southeast  manner .  Idea lly, the
primary runway a t  an  a irport  sh ould be
or ient ed as close a s  pract ica l in  the
direct ion  of the predominant  win ds to
maximize the runway's u sage. Th is
min imizes the percen t  of t ime tha t  a
crosswind could make t he preferred
runway inoperable.

FAA Ad visory Circular (AC) 150/ 5300-
13, Airport Design  r ecommends tha t  a
crosswind runway should be made
ava ilable when  the pr imary runway
or ien ta t ion  provides less t han  95
percent  wind coverage for  any a ir cra ft
forecast  to use the a irpor t  on  a  r egu la r
basis.  The 95 percent  wind coverage is
comput ed on  th e basis of the crosswind
component  not  exceeding 10.5 knots (12
mph) for  ARC (ARC) A-I and B-I; 13
knots (15 mph) for ARC A-II an d B-II;
and 16 knots (18 mph) for  ARC C-I
th rough D-II.
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Wind in format ion  was  ga thered  from
Tucson In t erna tiona l Airpor t  weather
s ta t ion , the nea rest  wea ther  report ing
facility.  The 1991 S an  Manuel Airport
Master Plan  ha s also been  consu lted to
ver ify this inform at ion.  The wind rose
in  Exh ibit 3B  indica tes tha t  the sin gle
Runway 11-29 is adequa te to meet
94.96 percent  covera ge for 12 m ph
crosswinds and 97.12 percent  a t  15
mph.  The ana lysis indicat es that
Ru n wa y 11-29 provides  adequate
crosswind covera ge for  ARC A-I, B-I,
and B-II a ircra ft  and is in a greem ent
with  the pr evious m ast er  pla n .

The lack of available wind da ta
suggests  the need for  an  au tomated
weather  observa t ion  syst em (AWOS) a t
Sa n  Manuel Airport .  The AWOS could
be used to ver ify th is  ana lys is  for  fu ture
facility pla nning.

Run w ay Leng th

The determina t ion of runwa y len gth
requ irements for  the a irpor t  a re based
on five pr imary fa ctors:

! Crit ica l a ircra ft  type expected to
use the a irpor t ;

! Stage length  of the longest
nonstop tr ip destina tions;

! Mean maximum da ily t empera -
ture of the hot tes t  month ;

! Runway gradien t ; and

! Air por t  eleva t ion .

As sta ted, a n  ana lys is  of the exis t ing
and fu tu re fleet  mix indicat es that

sma ll business jets will be th e most
demanding a ircraft  a t  San  Manuel
Air por t .  The typical existing business
a ir cra ft  range from the Cessna  Caravan
(A-II) an d Beech King Air (B-II) to th e
Cessna  Cita t ion  I and II (B-I an d B-II).
Typica l business jets  were iden t ified in
Table  3A.

Air cra ft  opera t ing character is t ics  a re
a ffected by three of the five pr imary
factors    above.    They   ar e   the   mean
maximum da ily t empera tu re of the
hottest  month , the a irport 's eleva t ion ,
and the grad ien t  of the runway.  Where
loca l  wea t h e r  in for m a t ion  wa s
unavailable, wea ther  informat ion  from
Tucson, the neares t  weather  repor t ing
s ta t ion , has  been  used . The mean
maximum daily tempera tu re of the
hottest  month of the yea r  (J une) for  San
Manuel is 95.8 degr ees Fahrenheit  (F)
(from the S an  Manuel Miner week ly
newspaper ). The a irpor t  eleva t ion  a t
San Manuel is 3,274 feet  MSL. The
effective gra dien t  for  Runwa y 11-29 is
0.83 percent .

The runway length  requirem ent s for
Sa n  Ma n u el Air por t  ha ve been
det erm ined  by incorpora t in g t h e
var iables sta ted p reviously in to the
FAA a irport  design computer  program,
Airport Design, Version  4.2D based
upon Ad visory Circular (AC) 150/ 5300-
13, Airport Design . Table  3B  ou t lines
the runway lengt h  requirements for
va r ious classifica t ions of a ircra ft  a s
ca lcu la ted by t h is progra m.

Upon ana lys is  of the cur ren t  and
forecast ed a ir cra ft  fleet m ix projected
through the long range p lanning period,
it  ha s been det ermined th at  San
Manuel  Air por t   should  be  designed t o
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accommoda te B-II categor y a ircraft . The
B-II des igna t ion  enables  the primary
runway, under  given  va r iables of
tempera ture, eleva t ion , gradient  and
500-mile t r ip length , t o accommodate 95
percent  of “sma ll aircraft with  10 or less

pa ssen ger seat s”.  As ca lcula ted for  San
Manuel Airpor t , the recommended ARC
B-II runway length  is 4,800 feet . The
curren t  length  of Runway 15-33 is 4,214
feet , fa lling shor t  of th is design  gr oup
standa rd.

TABLE 3B
Run w ay Len gth Re quire me nts
Sa n  Man u e l Airpo rt

AIRP ORT AND RU NWAY DATA

Air por t  eleva t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,274 feet
Mean  da ily m aximum tempera ture of the hot t est  month . . . . . . . . . . . . . . . . . . . 95.80 F
Maximum difference in  runway cen ter line eleva t ion . . . . . . . . . . . . . . . . . . . . . . . 20 feet
Length  of ha ul for a irplan es of more th an  60,000 poun ds . . . . . . . . . . . . . . . . . 500 miles
Dr y runwa ys

RU NWAY LEN GTHS  RE COMMEN DED  FOR  AIRP ORT D ES IGN

Sm all a irp lan es with  less t han  10 passen ger sea t s
  75 percent  of these sm all a irp lan es . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,800 feet
  95 percent  o f these  sm all  a irp lanes . . . . . . . . . . . . . . . . . . . . . . . . 4,800fe e t

Sm all a irp lan es with  10 or  more pa ssen gers  sea t s . . . . . . . . . . . . . . . . . . . . . . 5,200 feet

Large airplan es of 60,000 poun ds or less
  75 percen t  of bu sin ess jet s a t  60 percen t  usefu l load . . . . . . . . . . . . . . 6,100 feet
100 percen t  of these la rge a ir pla nes a t  60 percen t  usefu l load . . . . . .  8,100 feet

REFERENCE: FAA’s a ir por t  design  computer  software u t ilizin g Chapter  Two of AC
150/ 5325-4A, Runway Length  R equirem ents for A irport Design .

Runw ay Safety  Areas

Con sider a t ion  of r u n wa y len gt h
requ irements is bu t  one factor  among
other  design  cr it er ia  established by t he
FAA. FAA des ign  cr iter ia  regard ing
runway object  free area  (OFA), runway
sa fet y a r ea  (RSA), an d h eigh t
clea ra nces must  a lso be examined.

The runwa y OFA is defined in  FAA
Ad visory Circular 150/ 5300-13 and is
concurren t    with    Cha nge 7 (th e lat est

upda te to the circu lar ), as a n  a rea
cent ered on  the runway extending out
in  accorda nce wit h  the crit ica l a ircra ft
design  ca t egory u t ilizing the runway.
The OF A must  pr ovide clearance of a ll
groun d-based object s protruding above
the RSA edge elevat ion, un less th e
object  is fixed by fun ct ion  ser ving a ir  or
ground naviga t ion .  Table  3C presen t s
a ir field planning design  standards for
Runway 11-29. The following chapter
will exam ine complian ce with  these
sta nda rds.
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T A B L E  3 C

Air f ie ld  P la n n in g  D e si g n  S ta n d a rd s  (AR C B -II)

S a n  M a n u e l  Ai r p o r t  

F u t u r e  

R u n w a y  1 1 -2 9

D E S IG N  S T A N D AR D S

R u n w a y s

L en g t h  (ft .)

W id t h  (ft.)

P a ve m en t  S t r en gt h  (lbs .)

S i n g le  W h e e l (S W L )

D u a l  W h e e l (D W L )

S h ou ld er  W id t h  (ft.)

Ru n wa y Sa fe ty  Area

W id t h  (fe et )

Len gt h  B ey on d  R u n w a y E n d  (ft.)

Object  F ree  Ar ea

W id t h  (ft.)

Len gt h  B ey on d  R u n w a y E n d  (ft.)

O bs t a cle  F r ee  Zon e

W id t h  (ft.)

Len gt h  B ey on d  R u n w a y E n d  (ft.)

4 ,800

75

12 ,000

30 ,000

10

150

300

500

300

400

200

T a x iw a y s

W id t h  (ft.)

O F A W id t h  (ft .)

D is t a n ce t o F ixe d  or  M ova ble O bje ct  (ft.)

35

131

58

R u n w a y  C e n t e rl i n e  t o :

P a r a lle l T a xiw a y C en t er lin e (ft .)

Air cr a ft  P a r k i n g Ar e a  (ft .)

B u ild in g R es t r ict ion  L in e (ft .)

20  ft . H eigh t  C lea r a n ce

33 ft .  H eight  Clear a n ce  

240

250

390

481

R u n w a y  P ro te c ti o n  Zo n e s 1 1 2 9

A p p r o a c h  v i s i b i l i t y  m i n i m u m s

N ot  lower

t h a n  1

m ile

N ot  lower

th a n  3 /4

m ile

N ot  lower

t h a n  1

m ile

N ot

low er  t h a n

3/4 m ile

In n er  W id t h  (ft.)

O u t er  W id t h  (ft.)

L en g t h  (ft .)

500

700

1 ,000

1 ,000

1 ,510

1 ,700

500

700

1 ,000

1 ,000

1 ,510

1 ,700

Ap p ro a c h  S lo p e 34:1 34:1 34:1 34:1

For  ARC B-II OFA design sta nda rds a t
Sa n  Manuel Air por t , F AA criter ia  ca ll
for  a  clear ed a rea  500 feet  wide

(centered on  the runway) extending 300
feet  beyond the runway.
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The RSA is a lso centered  on  the runway
extendin g out  a  specific d is tance
depending on  the a pproach speed of the
cr it ica l a ircraft  us ing the runway. The
FAA requ ires th e RSA to be clea red a nd
graded, dra ined by gr ading or  storm
sewers, capable of suppor t ing a ircra ft ,
capa ble of accommodat ing fire and
rescue veh icles, and free of obst acles not
fixed by na viga t iona l purpose.

In  order  to meet  design  cr iter ia  for  ARC
B-II a ircraft  a t  San  Manuel Airpor t , the
clear ed and graded RSA will need to be
150 feet wide (cent ered on t he runway)
and extend 300 feet beyond each
ru nwa y end.

Runway 11-29 cur ren t ly does  not
pr ovide a dequa te a rea  for  the required
ARC B-II OFA an d RSA sta nda rds, a s
objects tha t  fa ll with in  th is  envelope a re
the hanga rs, m obile home, a nd t rees
next  to t he home.  In  Chapter  Four ,
Alter na t ives the applied sta nda rds  will
be depicted gr aphica lly a nd mit iga t ion
measu res a na lyzed.

Run w ay Width

Runway 15-33 is current ly 75 feet  wide.
FAA design  cr it er ia  ca lls for  a  runway
width  of 75 feet  to serve a ircra ft  in
approach cat egory B-II.

Run w ay Stren gth

As pr eviously men t ioned, the pavement
for  Runway 11-29 is st ren gth -ra ted at
12,000 poun ds single wheel gear
loading (SWL).

Facility planning must  consider  the
possibility of a  grea ter  number  of h igher
per formance business jet s basing or
u t ilizing th e airport  in th e fut ur e.  In
acknowledging tha t San  Manuel Airpor t
will likely u pgra de from a  B-I to a B-II
facility, Runway 11-29 meet s  cur ren t
runway st rength  needs for  most  a ir cra ft
with  except ion  to the Air  Tractor  whose
gr oss ta ke-off weight is 16,000 poun ds.
The runway should be improved to
a ch i e v e  3 0 , 0 0 0  S W L  b y  t h e
in termedia te to long term.  I t  is  the
responsibilit y of a irpor t  management  to
ensure tha t  pavement  capacit ies  a re not
exceeded by it ineran t  a ircraft  which
may fa ll out side of this design st anda rd.

TAXIWAYS

Ta xiwa ys a re const ructed pr imar ily to
facilita te a ircraft  movements  to and
from the runway syst em . Some
taxiwa ys a re necessa ry simply to
provide access between the aprons  and
runways, wh erea s other  t axiwa ys
become necessa ry to facilita t e sa fe and
efficient  separ a t ion  of a ir  t ra ffic on  the
a ir field.

As deta iled in  Chapter  One, Runway
11-29 is served by a pa r t ial-pa ra llel
taxiway sys tem and  four  en t rance/exit
t axiwa ys.  Serving to route t ra ffic in  a
p r ed om in a n t ly pa r a l le l  fa s h ion ,
Taxiway A var ies from bein g a  fu ll
pa ra llel t axiway by approxima tely 400
feet  on  the east  end  due to exis t ing
hangars and mobile home which a re
would lie a long the t axiway cen ter line
and taxiway object  free a rea s.  Por t ions
of th is taxiway are unpaved .  Long term
fa cilit y pla n n in g sh ou ld in clu de
extendin g th is  runway the fu ll len gth  of
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the runwa y and paving the full len gth
of the t axiway.

The B-II dista nce separ a t ion st anda rd
b e t w e e n  t a x iwa y a n d  r u n w a y
center lines is 240 feet . As referenced in
Chapter  One, Exhibit 1B, th e wid th  of
par t ia l-pa ra llel Taxiway A is 35 feet
where improved, meet ing FAA cr iter ia ,
15 feet  in  wid th  where unimproved. In
order  to a ccommoda te a ll a ir cra ft
cur ren t ly based a nd expected to base a t
San Manuel Airport  in  the fu tu re, a ll
t axiwa ys serving Runway 11-29 sh ould
be a  minim um of 35 feet  wide.

NAVIGATIONAL AIDS ,
LIGHTIN G, AND  MARKING

Air por t  and r un way navigat iona l aids
are based on  FAA recommenda t ions a s
dep ict ed in  DOT/F AA Ha n dbook
7031.2B, Airway Plan ning S tan dard
N um ber One and  FAA Advisory
Circular 150/ 5300-2D, Airport Design
S tandards, S ite R equ irem en ts for
T erm inal N avigation  Facilities.

Naviga t iona l a ids provide two primary
services to a irpor t  opera tions: precision
guidan ce to a  specific ru nwa y an d/or
non-pr ecision  guida nce to a  runway or
the a irport  itself.  The ba sic difference
between a  pr ecision  and n on-pr ecision
naviga t iona l a id is th a t  the former
provides electr onic descen t  a lignment
(course) and posit ion  guida nce, wh ile
the non-precis ion  naviga t iona l a id
provides on ly a lign ment  and posit ion
loca t ion  in format ion .  Th e n ecessity of
such  equipment  is usua lly determined
by design st anda rds pr edica ted on
safety considera t ions and opera t iona l
needs.  The type, pur pose and volum e of

avia t ion  act ivity expected a t  the a irpor t
a re factors in  determina t ion  of the
a irpor t 's eligibility for  naviga t iona l
aids.

To det ermine sta te na vigat iona l aids
needs, in 1998 ADOT produced the
N avigational Aids and  Aviation S ervices
S pecial S tudy. San Manuel Airport  was
included in  the group of st a te a irpor t s
recommended for  globa l posit ion ing
systems (GPS) facility insta lla t ion
during Stage I II , an  eight  to ten  yea r
t imefra me.

The s tudy has fur ther  ca tegor ized
a irpor t s with  and without  appr oved
ins t rument  appr oach  procedures. Of the
6 9  a i r p or t s  w i t h ou t  a pp r oved
inst rument  approach  procedures, San
Manuel Airport  fa lls with in Gr oup 2.
Group 2 airport s ar e defined as t hose
a irpor t s wh ich  have poten t ia l to achieve
a  GPS approach  “provided  [tha t ] the
cost s to improve the a irpor t  to
applicable st anda rds is a t  lea st  equ a l to
the an t icipa ted 20-year  st ream of
oper a t iona l ben efit s.”

Glo ba l P o s it io n in g  S ys te m

The advancement  of technology has
been one of the most  impor tan t  factors
in  the growth of the avia t ion  indust ry in
the twen t ieth  cen tury.  Much of the civil
avia t ion  and a erospace technology has
been der ived  and enhanced from the
in it ia l development  of technologica l
improvemen ts for m ilita ry pur poses.
The use of orbit ing sa tellit es t o confirm
an aircraft’s locat ion is th e lat est
milita ry development  to be ma de
a va ila ble  t o th e civil a via t ion
community.
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Globa l positioning systems (GPS) use
two or  more sa tellit es to der ive an
a ircra ft ’s loca t ion  by a  t r iangu la t ion
meth od.  The accur acy of th ese systems
has been  remarkable, wit h  in it ia l
degrees of error of only a few meters.
As the t echn ology impr oves, it  is
an t icipa ted tha t GPS may be able t o
provide a ccu ra t e en ough  posit ion
in format ion  to a llow Ca tegor y II an d III
pr ecision  in s t r u men t  a ppr oa ch es,
independen t  of a ny exist ing ground-
based na viga t iona l facilit ies .  In
addit ion  to the naviga t iona l ben efits , it
h a s been  es t im a t ed t h a t  GP S
equipment  will be m uch less cost ly than
exist ing pr ecision  inst rumen t  landin g
system s.

The FAA is proceeding with effort s to
est ablish  p rocedures tha t  include
ver t ica l gu idance and have min imums
of approximately 350 feet  (heigh t  above
touchdown) and one m ile visibilit y.
Procedures us ing GPS for  t rad it iona l
pr ecision  minimums (200 feet /one mile)
may be delayed unt il a fter  t he yea r
2010 when a  second GPS frequency
becomes available.

The ADOT N avigat ional Aids and
Aviation  S ervices S pecial S tud y ha s
recommended in  it s fina l GPS a na lysis
tha t San Manuel Airport  receive a  GPS
approach  t o Runway 29 with  a  descent
a ltitu de of 305 feet  above a irport
touchdown (HAT) and wit h  a  one-mile
visibilit y min imum. Th is descen t
a ltitu de is  based  on  a  cont rolling
obs t ruct ion , not ed a s t er ra in a t  3,322
feet  MSL locat ed 13,000 feet sout hea st.
I t  is  noted  a lso in  th is  repor t  tha t
fu r ther  obstr uctions (smokestacks)
with in  one and one ha lf  miles east  of
the airport m ay a lso presen t  difficu lties

in  use of Runway 29 for  ins t rument
appr oaches.  This  proposed  procedure is
also subject t o a st an dar ds compliance
su rvey. Associat ed cos ts should  not
exceed $50,500 to be economica lly
feasible.

Airport  Visua l Approach  Aids

Visua l glide slope indica tors a re a
system of ligh ts loca ted a t  the side of
the runwa y wh ich  pr ovide visual
descent  gu idance in forma t ion  du r ing an
approach  to the ru nwa y.  As ment ioned,
Runway 11-29 is ready for  the
insta lla t ion  of PAPIs. The four-box
systems a re preferred for  use, especially
by bus iness jet  a ircra ft , due t o their
h igh  efficiency du r ing inst rument
weather  conditions.

We a th e r Me a su re m e n t Eq uip m e n t

An  AWOS  (Au t om a t ed  Wea t h er
Observing System) is a  computer ized
system th at  au tomat ically mea sures
one or  more wea ther  pa rameter s,
ana lyzes the da t a , prepares a  weather
observa t ion  tha t  consist s of t he
par am eter(s) measured, and broadcast s
the observa t ion  t o t he pilot u sin g an
in t egra l very h igh  frequency (VH F)
ra dio or  an  exist ing naviga t iona l aid.
The AWOS is a modular system
ut ilizing a  cen t r a l processor  wh ich  may
receive input  from several sensors.
Ba sica lly, there a re five s tandard
gr oups of sensors, however , an  AWOS
may be cer t ified with  any com bina t ion
of sensors.  Dependen t  upon system
design , addit iona l sensors may be
cer t ified to any AWOS configura t ion .
At     p resent ,    there   a re   no   weather
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measurement  facilit ies available at  San
Manuel Air por t .  For  a  more deta iled
descr ipt ion  of th e sta nda rds of AWOS
sys tems and  the types  of weather
sensors available, please reference FAA
Ad visory Circular (AC) 150-5220-16C,
Au tom ated  Weather Observing S ystem s
For N on-federal Applica tions, dat ed
December  13, 1999.  Addit iona lly,
insta lla t ion  cr iter ia  is ava ilable in  FAA
Order 6560.20B, S iting Criteria For
Au tom ated  Weather Observing S ystem s
(AW OS ), da ted J u ly 20, 1998.

The N avigat ional Aids and  Aviation
S ervices S pecial S tud y. study a lso
r e com m e n d s ,  c o i n c i d e n t a l  t o
es tablishment  of the GPS approach , the
insta lla t ion  of an  AWOS-A weather
repor t ing system. There may be fur ther
poten t ia l for  an  upgra de to an  AWOS-3
based on  the following cr iter ia  cited in
the study:

! The revised  forecas t  of annual
a ir cra ft  opera t ions per  th is Master
P lan  repor t ;

! Th e r ecom m en ded  st a t ewid e
dist r ibu t ion  of AWOS-3 system s an d
the ga p tha t  an AWOS-3 syst em a t
San Manuel Airport  could br idge
between the Avra  Valley Airpor t  and
Safford Regional Airpor t ; and

! The unique position  of Sa n  Manuel
Air por t  nor th  of the Ca ta lina
Mounta ins and a long the San Pedro
Va lley, wh er e front a l a ct ivity
pa t terns differ from t he closest
AWOS-3 syst ems (45 naut ica l miles
away) due to ter ra in  and eleva t ion
cha nges.

Airfield Lightin g And  Markin g

Runway iden t ifica t ion  ligh t ing pr ovides
the pilot with  a  rapid and posit ive
ident ifica t ion  of the runway end .  The
most  basic system involves runway end
ident ifier ligh ts (REILs). Both  REILs
and medium in ten sit y runwa y edge
light ing (MIRL) a re r ecommended for
use with n onpr ecision a pproaches.

Previous planning effor t s foreca s t  the
n e ed  for  in s t r u m en t  a p p r oa ch
ca pa bilit y. App r oach  ligh t in g is
r ecom m en ded  for  u se wit h  a n
ins t rument  approach . The following
a ppr oa ch  l igh t in g s ys t em s  a r e
a ccept a ble for  non pr ecision  GP S
appr oaches by F AA AC 150/ 1500-13,
Chan ge 7 in Ta ble A16-1C:  ODALS,
MALS, SSALS, or SALS.

A cons idera t ion  for  the ins t rument
approach  to Runway 29 (approach  from
the east , landing to th e west) is the
height  of the set  of smokes tacks a t  the
mill, 550 feet , or 3,760 MSL, a nd
loca ted one and  one-ha lf miles  off the
runway en d.  After  review, it  appea rs
t h a t  t h e sm ok est a cks would be
obstacles as  they will penet ra te the
approach  slope a t  eit her  a  20:1 or  a  34:1
approach . Th er efore, a  nonpr ecision
approach  to Runwa y 11 should be
considered.

As appr oaches a re improved from visua l
to nonprecision, so should th e basic
a irpor t  mark ings be upgraded to
nonprecision m ar kings.

All t axiways  a t  San  Manuel Airpor t
sh ould be ligh ted by mediu m in tensit y
taxiway ligh t ing (MITL).
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The a irpor t  has a  ligh ted  wind  cone and
a  segm ented cir cle which provides pilot s
with  in format ion  about  wind  condit ions
a n d  t r a ffic pa t t er n  cir cu la t ion .
Prepa ra t ion  sh ould be m ade for n igh t
use of th e airport . To th is pur pose, a n
a irpor t  beacon sh ould be insta lled th a t
assist s in ident ifying the a irport  from
the a ir  a t  n igh t .

L AN D S ID E

R E Q U IR E MEN T S

Lan dside facilit ies a re those necessary
for  handling of a ircra ft , passengers, and
cargo wh ile on  the ground. These
facilit ies provide the essent ia l in ter face
between a ir  and ground t ranspor ta t ion
modes.  These a reas will be subdivided
in to two par ts: gener a l avia t ion
facilit ies and suppor t  facilit ies .  The
capa cities of the va r ious components of
each  area  were exa mined in  rela t ion  to
projected demand to ident ify fu ture
landside facility needs.

GEN ER AL AVIATION
FACILITIES

The pur pose of th is sect ion  is to
determine space r equ iremen ts dur ing
the planning per iod  for  the following
types of facilit ies n ormally associa ted
with  genera l avia t ion  t ermina l a r eas:

! Hangars
! Aircraft  Park ing Apron
! Gen era l Avia t ion  Ter mina l
! Vehicle Access
! Vehicle Park ing
! Fuel

Han ga rs

The spa ce required for  hangar  facilit ies
is dependent  upon the n um ber a nd t ype
of a ircra ft  expected to be ba sed  a t  the
a irpor t .  Ot her  va r iables  may a lso
in flu ence hangar  use.  The in tensity of
weather  conditions a nd t he increa sed
demand for s torage facilit ies, in  genera l,
a re likely t o encourage most  owners of
based a ircra ft  to prefer  hanga r  space to
out side tie-downs.

The followin g tables  depict ing forecast
need a re ca lcu la t ed based upon  an
an alysis of exist ing genera l avia t ion
facilit ies and  the cur ren t  and  fu ture
dem ands  a t  San  Ma nuel Airpor t .  An
init ia l overview of exist ing a ircra ft
storage ver ifies the preference for
individua l hangars . This  is  cons is ten t
with  an  overa ll t rend in  avia t ion  toward
ownersh ip of h igh er  per forma nce
a ir cra ft  an d, ma ny times, of mult iple
a ir cra ft  ownersh ip.  Because of th is
preference, it  is necessa ry to determine
wha t  percen tages of t hese a ir cra ft
wou ld  u t i l ize con ven t ion a l a n d
execut ive hangars  in  addit ion  to
individual T-ha ngar s.

T-hangars a re relat ively inexpensive to
cons t ruct  and pr ovide the aircra ft  owner
more pr ivacy and gr ea ter  ea se in
obt a in ing access to the a ircraft . The
pr incipa l uses  of conven t iona l h a ngars
a t  genera l avia t ion  a irport s a re for
la rge and/or  mult iple a ircra ft  stora ge,
storage dur ing ma intena nce, and for
housin g fixed base opera tor activities.
Execut ive ha ngar s provide a  st ora ge
area  typically la rger  than  T-hangars
a llowing for  st orage of la rger  a ircra ft  or
mult iple small a ircra ft .



3-14

The ana lysis of hanga r  storage a t  San
Manuel Air por t  concludes tha t  a ll based
a ir cra ft  a re st ored in  hangars .  There is
approximately 15,000 square feet  of
tot a l hanga r  storage a rea .

A planning st anda rd of 1,200 squa re
feet  per  based a ircra ft  stored in T-
hangars has been  used to determine
fu ture T-hangar  requirements.  A
s tandard of 1,200 squa re feet ha s also
been applied t o ea ch  posit ion  tha t  would

be ava ilable wit h in  a  conven t iona l
hangar . Execut ive hangar requ irements
were ca lcula ted based on  a  2,500
squa re-foot  st a n da r d per  a ir cr a ft
posit ion . Addit iona l hanga r  storage
square footage ha s been ca lcula ted for
main tenance  a reas ba sed on  15 percent
of t ota l stora ge space needs.  These
figures wer e t hen  applied t o a ircra ft  to
be hanga red as det ermined by ba sed
a ir cra ft  forecas ts. These figures  a re
presented  in  Table  3D.

TABLE 3D
Aircraft  Storage  Hang ar Requ irem en ts
Sa n  Man u e l Airpo rt

E xi st in g Fu ture  Requ irem en ts

2001 2002
Sh ort
Term Interm ed iate

Lo n g
Term

Aircra ft  t o be Hangared 18 28 31 40 55

T-hangar  Pos it ions 3 20 20 22 27

Execut ive/Individua l
Hangar  Pos it ions

8 3 6 10 18

Convent iona l Hangar 0 6 6 7 9

Hangar  Area
Requir ements

T-hangar  Area  (s.f.) 5,600 23,500 23,500 26,900 32,800

Execut ive/Individua l
Hangar  Pos it ions 9,800

3,400 10,100 21,800 40,700

Convent iona l Hangar 0 6,700 7,500 9,700 13,400

Tota l Main tenance Area
(s.f.)

0 10,000 6,200 8,800 13,000

Tota l Required Hangar
Area  (s.f.)

15,400 43,600 47,300 67,200 99,900

From the ana lys is  in  Table  3D , it  is
appa ren t  tha t  the number  of exis t ing
hangars do not m eet  curren t  st ora ge
dema nds. Therefore, sh or t  th rough long
t er m  fa ci li ty  pla n n in g m a y be
determined to include a ll th ree hanga r

types.  It  should be noted tha t  the t rend
toward use of execut ive hangar s in  lieu
of conven t iona l st yle hangars may a llow
for  a  sh ift  of a llot ted squ are foot ages
accordingly.  Sh or t  t erm needs should
consider       r eplacement      of     exist ing
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ha ngar s, so they may be removed by the
int erm edia te term plan ning period.

Aircraft  Parking Apron

A pa rking apr on  sh ould be provided, a t
a  min imum, for  based  a ircraft  not
stored in  hanga r s and ma in tenance
opera tions, a s well a s t r ansien t  a ircra ft .
At  the presen t  t ime, there a re 27
single/mu lt i-engine piston tie-downs for
a  total of 11,100 squa re yar ds of ap ron
spa ce.

To underst and a pr on a rea  needs , busy
day figures were used to first  determine
the number  of it ineran t  and loca l
a ircraft ,  based    on    a    60:40   split   in

opera t ions by t ota l bu sy da y a ir cra ft.  A
multiplier  (.25) was u sed  to determine
the actua l number  of it ineran t  a ir cra ft
on  t he  ground.  Tota l apron  a rea
requirem ent s were determined by
applying a  planning cr iter ion  of 600
square yar ds for  itin eran t  single and
mult i-engine piston  a ircra ft  (90 percent
of busy day it inerant  requiring tie-
down), 1,200 squa re yar ds for  itin eran t
and/or  loca l jet  a ir cra ft  (10 percen t  of
busy day it ineran t  requir ing t ie-down),
and 360 square ya rds for  loca l piston
a ircra ft  (10 percen t  of busy day loca l
r e q u i r i n g  t i e - d ow n ,  i n cl u d i n g
ma int ena nce a nd per ma nen t  t ie-
downs).The resu lt s  of th is  ana lys is  a re
presen ted in  Table  3E, Aircra ft
Parking  Apron Requiremen ts .

TABLE 3E
Aircraft  P arking  Apron Re quire me nts
Sa n  Man u e l Airpo rt

Curre n tly
Avai lab le

Sh ort
Term

In te rm e d ia te  
Term

Long 
Term

Sin gle, Mult i-engin e
Trans ien t  Aircra ft  Pos it ions 6 10 16

   Apron Area (s.y.) 3,400 6,200 9,600

J et  Trans ien t  Pos it ions 1 1 2

   Apron Area (s.y.) 1,200 1,200 2,400

Loca lly-Based Air cra ft
Pos it ions

5 6 8

   Apron Area (s.y.) 1,800 2,200 2,900

Tota l P osit ion s 26 12 17 26

Tota l Apron Area  (s.y.) 11,100 6,400 9,600 14,900

Based on  the ava ilable 11,100 square
yards of apron  space, a ddit iona l a ircra ft
apron  a rea  will be needed only for
it ineran t  jet  or  other  la rge a ircra ft , such
as the Air Tractor  (59.2-foot  win gspan)
un t il   the   long  t erm  p lanning  period.

Previous repor t s by loca l pilot s indica te
modera te it ineran t  (Army) helicopter
act ivity.  Pa rk ing needs for  severa l
it ineran t  helicopters sh ould a lso be
eva lua ted.
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Gene ral Aviat ion
Te rm i n al F a ci li ti es

Genera l aviat ion  termina l facilit ies
have a  va r iety of  fu nct ions and,
therefore, space needs .  Bu ilding space
is required for  pa ssen ger  wa it ing, t he
pilot s’ lounge an d fligh t  planning a rea ,
concessions, management , st orage, and
va r ious other  needs.  At  San  Manuel
Air por t , the pilot s’ lounge/ter mina l
funct ions out  of a  small office facilit y.
The office is  approximately 200 square
feet  in  a rea .  There is no FBO or fuel
concession .

The selected met hodology used t o
est imate gener a l avia t ion  t ermina l
facilit y  needs  was  based  u pon
recommendat ions from FAA Advisory
Circular 150/ 5300-13 and  uses  the
design  hour  number  of passengers to
est ima te expected facility need.  Table
3F, Gene ral Aviat ion Terminal Are a
Fac i li ti es  ind ica tes  tha t  a  planning
average of four  itinera nt  passengers per
design  hour  in  the shor t  t erm,
increa sin g to 10 passen ger s by the long
term, was m ult iplied by 90 square feet
to determine an  approximate amount  of
square feet  of termina l bu ilding space
tha t  will be needed.

TABLE 3F
Gene ral  Aviation  Term inal  Area  Faci l i t ies
Sa n  Man u e l Airpo rt

Sh ort
Term

Interm ed iate
Term

Lo n g
Term

Genera l Avia t ion  Design  Hour

   It ineran t  Passenger s 4 6 10

Genera l Avia t ion

   Bu ildin g Space (s.f.) 360 540 900

VEHICLE ACCESS

In  2003, a  new ent rance road the
a irpor t  is to be developed from
Redingt on  Road.  This road will be less
than one mile long, compared  to the
cir cuitous 1.3 mile long previous
en t r a n ce t h r ou gh  BH P  Billit on
pr oper ty.  Sign age on  Redingt on  Road
sh ould be improved to indica te the new
airport  ent rance.

VEHICLE P ARKING

Vehicle pa rking demands have been
determined for  San  Manuel Airpor t .
Space determina t ions were based on  an
eva lua t ion of exist ing a irpor t  u se a s
well as  indust ry sta nda rds.  Automobile
parking spa ces required t o meet  gener a l
avia t ion  dema nd were ca lcu lat ed by
adding the hangar  and t ermina l a r eas
for  sh ort  t er m, in ter media te t er m, and
long ter m.  The s tandard of 400 square
feet  per vehicle space needed was
applied.  Pa rk ing requ irements a re
summar ized  in  Table  3G.
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FUEL S TORAGE

Fuel stor a ge a t  San  Manuel Airpor t
inclu des one above-groun d fuel stora ge
tank tha t  st ores 2,000 ga llons of 100
low-lead fuel.  Considera t ion  should be
given to reloca t ion  of the fuelin g facility
and having su fficien t  fuel t o meet
fu ture demands by both  piston  and
turbine a ircra ft .

UTILITIES

The a irpor t  is served by only limit ed
elect r ica l, wa ter , and  telephone ser vice
to the on-a irport  residence.  Th is service
is not  sufficien t  for  expansion  of
facilit ies, to provide fir e protect ion , or
for  impr oving a ir field ligh t ing.  Facility
p lanning  sh ould  include  u pgr adin g a ll

pr imar y u t ilit ies a t  t he a irpor t
includin g electr ica l, water , sa n ita ry
sewer , and  communica t ion .

FENCING

The a irport  lea se bounda ry is pr esent ly
equipped wit h  ba rded wire fencing.
Facility pla nning sh ould in clude cha in
link fen cing a round  the a irpor t
per imeter  for  great er a ccess rest r ict ion
and to prevent  inadver ten t  wildlife
access to the a irport .  Considera t ion
should a lso be given  to fencin g-off t he
a ir cra ft  oper a t ions a rea .  This will
prevent  the inadver ten t  access to the
a ir cra ft  opera tions by people or  vehicles
and provide grea ter  secur ity for  based
and t ransien t  a ircra ft .

TABLE 3G
Veh icle  P arking  Requ irem en ts
Sa n  Man u e l Airpo rt

Fu ture  Requ irem en ts

Sh ort Te rm
Interm ed iate

Term Lo n g Te rm

Design H our  Passen gers 9 16 20

Termina l Vehicle Spaces
Needed

12 21 26

Parking Area  (s.f.) 4,800 8,400 10,400

Genera l Avia t ion  Spa ces
Needed

15 20 28

Parking Area  (s.f.) 6,000 8,000 11,200

Tota l Pa rkin g Spaces 27 41 54

Tota l Parking Area  (s.f.) 10,800 16,400 21,600

S U MMAR Y

The in ten t  of th is chapter  has been  to
ou t line the facilit ies requ ired t o meet
poten t ia l avia t ion  demands pr ojected

for  San Manuel Air por t  for  the p lanning
hor izon .  A su mmary of a ir field a nd
landside gener a l a via t ion  fa cility
requ irements is present ed on  Exhibits
3C and 3D .



3-18

The following st ep will be t o use t h is
an alysis of facility requ irements to
formula te a  direct ion  for  development
wh ich  best meets t hese projected needs.

The rem ainder of the m aster plan  will
be devoted to out lin ing t h is direct ion ,
its schedu le, an d its costs.



4,214' x 75'
12,000 SWL

Runway 11-29

4,214' x 75'
12,000 SWL

Runway 11-29

4,800' x 75'
Same

30,000 SWL
Remove Buildings from OFA

Runway 11-29

Runway 11-29

Segmented Circle
Windcone

Basic Runway Markings

Rotating Beacon
Lighted Windcone
REILs 11 and 29

MIRL
MITL

PAPI-4 11 and 29

Runway 11-29

Same

Same
Nonprecision Markings

Runway 11-29

Same

Partial Parallel Taxiway
Four Exits

Portions Unpaved

Runway 11-29

Pave and Widen Parallel

Runway 11-29

Full Parallel Taxiway
Five Exits

Runway 11-29

None AWOS-3 Same
One-mile Visibility Minimum

Instrument Approach Procedure

Runway 11-29 Runway 11-29 Runway 11-29

EXISTING SHORT TERM LONG TERMRUNWAYSRUNWAYS

TAXIWAYSTAXIWAYS

NAVIGATIONALNAVIGATIONAL

AIDSAIDS

LIGHTING &LIGHTING &

MARKING MARKING 

RUNWAYSRUNWAYS

TAXIWAYSTAXIWAYS

NAVIGATIONALNAVIGATIONAL

AIDSAIDS

LIGHTING &LIGHTING &

MARKING MARKING 

RUNWAYS

TAXIWAYS

NAVIGATIONAL

AIDS

LIGHTING &

MARKING 

Exhibit 3C
AIRFIELD FACILITY REQUIREMENTS
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SHORT TERMSHORT TERM

NEEDNEED

INTERMEDIATEINTERMEDIATE

NEEDNEED

LONG TERMLONG TERM

NEEDNEED

Small Itinerant Positions

Large Itinerant Positions

Locally-Based Aircraft Positions

Total Positions

Total Apron Area (s.y.)

APRON AREAAPRON AREAAPRON AREA

SHORT TERMSHORT TERM

NEEDNEED

INTERMEDIATEINTERMEDIATE

NEEDNEED

LONG TERMLONG TERM

NEEDNEED

AIRCRAFT STORAGE HANGARSAIRCRAFT STORAGE HANGARSAIRCRAFT STORAGE HANGARS

SHORT TERMSHORT TERM

NEEDNEED

INTERMEDIATEINTERMEDIATE

NEEDNEED

LONG TERMLONG TERM

NEEDNEED

Terminal Building Space (s.f.)

Total Parking Spaces

Total Parking Area (s.f.)

300

27 

10,900

600

41

16,300

900

54 

21,400

TERMINAL SERVICES & TERMINAL SERVICES & 

VEHICLE PARKINGVEHICLE PARKING

TERMINAL SERVICES & 

VEHICLE PARKING

Exhibit 3D
LANDSIDE FACILITY REQUIREMENTS

T-hangar Positions

Executive Hangar Positions

Conventional Hangar Positions

T-hangar Area (s.f.)

Executive Hangar Area (s.f.)

Conventional Hangar Area (s.f.)

Maintenance Area (s.f.)

Total Hangar Area (s.f.)

22

10

7

26,900 

21,800 

9,700

8,800

67,200

27 

18

9

32,800

40,700

13,400

13,000

99,900

20

6 

6

23,500

10,100 

7,500

6,200

47,300

6 

1

5 

12 

6,400

10

1

6

17

9,600

16

2

8

26

14,900
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